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(54) INFRARED PHOTOSENSITIVE COLOR RECORDING MATERIAL 

(57)Abstract: 

PURPOSE: To provide an IR photosensitive color recording material absorbing 

IR rays with a different wavelength to develop a different hue, requiring no post- 
treatment using a developer and capable of obtaining a coior image of high 
quality. 

CONSTITUTION; An IR photosensitive color recording material is obtained by at 
least two IR photosensitive recording layers absorbing infrared rays to develop 
colors on a support and the color forming component of each of the recording 
layers is composed of a combination of a diazo compd, and a coupling 

component or a combination of an electron donating dye precursor (color forming 
agent) and an electron acceptive compd. (coupler). The recording layers contain 
an IR absorbing substance and absort) IR rays having different wavelengths, 
pref., IR laser beams having different wavelengths to develop different hues. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's 

decision of rejection] 

[Kind of final disposal of application 

other than the examiner's decision of 

rejection or application converted 

registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 

decision of rejection] 

[Date of requesting appeal against 

examiner's decision of rejection] 

[Date of extinction of right] 



CLAIMS 



[aaim(s)] 

[Claim 1] It is the infrared photosensitivity color record Ingredient which is a 
record ingredient which prepared at least two layers of infrared sensitization 

recording layers which absorb and color infrared light on the base material, and 
is characterized by for this recording layer absorbing the infrared light from which 
wavelength differs respectively, and coloring it to a different hue. 
[Claim 2] The infrared photosensitivity color record ingredient of claim 1 
characterized by the infrared light absorbing material containing in the recording 



layer in the condition of having the absorption maximum in the range of 700- 

1300nm. 

[Claim 3] The infrared photosensitivity color record ingredient of claim 1 

characterized by at least 20nm of absorption-maximum wavelength which the 

InfrBred light absorbing material contained In a two-iayer infrared sensitization 

recording layer at least has differing mutually, 

[Ciaim 4] The infrared photosensitivity color record Ingredient of claim 1 

characterized by separating the two-layer infrared sensitization recording layer of 

each other, and existing by infrared a non-exposing layer at least. 

[Claim 5] The infrared photosensitivity color record ingredient of claim 1 which an 

infrared sensitization recording layer absorbs the infrared light from which 

wavelength differs respectively, and is characterized by coloring in three colors of 

cyanogen, a Magenta, and yellow respectively. 

[Claim 6] The infrared photosensitivity color record ingredient of claim 1 with 
which a coloring component is characterized by being the combination of a diazo 
compound and a coupling component, or the combination of an electron-donative 
color precursor and an electronic receptiveness compound, 
[Claim 7| The infrared photosensitivity color record ingredient of claim 1 with 
which infrared light which an infrared sensitization recording layer absorbs is 
characterized by being an Infrared laser beam. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention can absorb the infrared light of 
different wavelength, and can make a different hue color it about a color record 
ingredient, and moreover, the after treatment of using a developer is 



unnecessary and it is related with the infrared photosensitivity color record 

ingredient which can obtain the color picture of high quality. 

[0002] 

[Description of the Prior Art] ED huge as a color photography sensitive rrjateriaf is 
made from the fornier, and the technique which forms a cotor picture is 
continuing also cunrent. This color photography system that can obtain the image 
of high quality must pass through down stream processing with a liquid called 
development and fixing harder [ w/hich contains a silver compound as an 
indispensable component ], and needs management of some troublesome 
problems fbr it for disposal of the waste fluid after the installation of a developing 
machine, quality control of a developer, and use etc. moreover ~ while it is a 
photograph ingredient ~ making [ perform heat developing instead of ilquid 
development, or ] stick with a development sheet and developing negatives **** - 
- etc. - that it Is difficult to be easy to discolor the Ibrmed color picture although 
the system by which various devices were made is also put in practical use, or to 
obtain the image of trash ****** and a big screen **** - etc, - there is a problem 
and it has come to be used widely. 

[0003] ED from which after treatment with liquids, such as development and 
fixing, becomes unnecessary on the other hand, without { therefore ] using a 

silver compound and which fornis a color picture is also performed actively. 
Although the so-called thermal recording method which forms an image 
especially using the heat energy obtained by contact to a thermal head has the 
simple recording device to be used, dependability has accomplished 
development remar1<able in recent years fram maintenance being highly 
unnecessary. It is the method which the synthetic-resin film (ink sheet) which 
applied coloiing matter in the shape of a thin film is contacted to a thennal head 
as a typical approach, adds heat energy, and uses melting of concomitants, such 
as the sublimability of coloring matter, and a wax of a low-melt point point, etc. 
Although there is a thing which makes a sequential television sheet imprint two or 
more coloring matter and which is called the sublimation imprint method, the 



melting imprint method, etc, according to the magnitude of sea!-of-approva! 
energy Since the ink sheet after using all is generated as trash and image 
information is moreover contained, disposing poses a much more troublesome 
problem from a viewpoint of confidentiality, 

[0004] In order to make this fault cancel, the lanrilnating of the heat-sensitive 
recording layer of a different coloring hue on a base material tends to be earned 
out to a multilayer, the seal of approval of the different heat energy tends to be 
carried out, and the proposal of a publication tends to use for JP,3-288688,A etc. 
the combination of the diazo compound (it is called color fractionation) which 
colors to a respectively different hue, and a coupling component, or the 
combination of an electron-donative color precursor (color coupler) and an 
electronic receptiveness compound (developer). To be sure, according to this 
method, there Is also no generating of trash and can obtain a color picture simple, 
but A thennal head will be worn out if it is used for this approach and the thermal 
recording approach a common problem, for example, a long period of time. 
During record, the component of a themnal recording ingredient serves as dregs, 
and adhere to a thermal head front face, or [ that it may result in destruction 
depending on the case ] When adhesion of a thermal head and a record 
ingredient front face occurs, a right record Image is not obtained, or Moreover, 
since there is a limitation when enlarging high-speed control and the heater 
element consistency of heating cooling of a heater element from the special 
feature on the structure of a thermal head, it includes that there is a limitation In 
high-speed record, or high density and high-definition record etc., and the 
solution serves as concerns. 

[0005] In the thermal recording approach using a thermal head, in order to solve 
the trouble like the above, laser light is used as a heat source, to the thermal 

recording ingredient, are non-contact, a high speed and it being high-density and 
performing heat record are proposed, and also many proposals of the approach 
for making a thermal recording ingredient absorb laser light efficiently are made 
in relation to it. However, although it is needed for the light absorption matter to 



add not to almost have absorption in a visible region when adding the matter 
which has the absorption wavelength suitable for the oscillation wavelength of 
laser all over a heat-sensitive recording layer Although an inorganic compound 
has much light absorption matter which generally does not have absorption in a 
visible region, almost all the things are low, and light absorption efectiven^s is 
far from practical use and absorption efficiency high when an organic compound 
is used as light absorption matter is acquired With almost all compounds, since a 
light field also has absorption, there is a problem that the natural complexion 
section will color. Especially when it is going to obtain a color coloring image with 
a different hue according to the oscillation wavelength of laser, the present 
condition Is that selection of this light absoiption matter serves as a very 
important technical problem, and the proposal of the record ingredient which can 
be equal to practical use, and the image formation approach so Is not yet made. 
(For example, JP.50-23617,A, JP,54-121140A JP,57-11090A JP,58-56890,A. 
JP.58-94494,A. JP,58-134791 A JP,5S-145493A JP,59-89192A JP,60- 
205182.A, JP,62-66195A) 
[0005] 

[Problem(s) to be Solved by the Invention] Therefore, the purpose of this 
invention Is unnecessary, generating of trash does not have the after treatment of 

using a developer, either, and it is simple, and is to offer a high speed, high 
density, and the record ingredient that can obtain a high-definition color picture, 
[0007] 

[Means for Solving the Problem] The purpose of this invention is the record 
ingredient which prepared at least two layers of infrared sensitization recording 
layers which absorb and color infrared light on the base material, and this 
recording layer was attained by the infrared photosensitivity color record 
ingredient characterized by absorbing the infrared light from which wavelength 
differs respectively, and coloring it to a different hue. 
[0008] The infrared light used in this invention is an Infrared laser beam, The 
absorption-maximum wavelength which the infrared light absorbing material 



contained in a two-layer infrared sensitization recording layer at least has in order 
to acquire a different hue at feast 20nm and preferably especially The oscillation 
wavelength of that 40nm or more differs mutually and the infrared laser beam 
which irradiates a two-layer infrared sensitization recording layer at least a core 
[ value / of the absorption-maximum wavelength of the infrared light absorbing 
material contained in this sensitization recording layer ] - canrying out - the 
range of minus 20nm to plus 20nm preferably especially It is required to be in 
the range of minus 10nm to plus 10nm and for at least 20nm of the oscillation 
wavelength itself to differ mutually further in order to form a desired color picture 
without color mixture, 

[0009] The coloring component used for the color record ingredient of this 
invention is matter which causes a coloring reaction chemically based on contact 
of the matter by heating, and is specifically the combination of a diazo compound 
and a coupler, or the combination of an electron-donative color precursor (color 
coupler) and an electronic receptiveness compound (developer). The infrared 
laser with which this infrared light absorbing materia! absorbed these coloring 
components by making the same layer live together preferably near the infrared 
light absorbing material is changed Into heat energy, and produces a coloring 
reaction with the heat, 

[0010] In this invention, selection of an infrared light absorbing materia! is very 
important because of finishing as small as possible a laser output required 
building small and cheap equipment besides for obtaining a high-definition color 
picture. Although there is little abson^tion of light of the wavelength of a light field, 
its coloring matter that absorption of the wavelength of the light of an infrared 
field is especially high Is { the Infrared light absorbing materia! used In this 
invention ] desirable. As such coloring matter, metallic complex system coloring 
matter, such as cyanine dye, phthalocyantne system coloring matter, a pyryllum 
system or thio pyrylium system coloring matter, AZURENIUMU system coloring 
matter, SUKUWARIRIUMU system coloring matter, and nickel, Or, a 
naphthoquinone system or anthraquinone system coloring matter, indophenol 



system coloring matter, India aniline system coioring matter, triphenylm ethane 
dye, triaryl methane system coloring matter, an aminium system or gene 
MONIUMU system coloring matter, a nttroso compound, etc. can be mentioned. 
[001 1] These infrared light absorbing materials are contained in the recording 
layer in the condition of having the absorption maximum, and are chosen as the 
range of 700-1 300nm according to the waveiength of the infrared laser to be 
used. An infrared sensitization recording iayer contains the infrared laser 
absorbing material which dissociates mutuaily at least 20nm and has the 
absorption maximum with a coloring component in this invention, the infrared 
laser which was irradiated by sequential or coincidence and with which 
wavelength differs respectively is absorbed to it, and cyanogen, a Magenta, and 
the full coior record ingredient that coiors in three coiors of yellow are 
respectively contained In it. In this invention, when a photodegradable diazonlum 
compound is contained in the coloring component in an infrared sensitization 
recording layer, after the coloring reaction of this recording layer is completed, 
the so-called fixing process to which deactivation of this unreacted diazonium 
compound is carried out can also be established by uitravloiet radiation exposure 
etc. 

[0012] The material used is explained to a detail in the color record ingredient of 
this invention. The coloring component used for the color record ingredient of this 
Invention Is matter which causes a coloring reaction based on contact of the 
matter by heating, and is specifically the combination of a dtazo compound and a 
coupler, or the combination of an electron-donative color precursor (coior 
coupler) and an electronic receptiveness compound (developer). The 
combination of a diazo compound and a coupler is explained In full detail below. 
[0013] This invention is not limited by this although there Is a compound group 
shown below as a diazo compound, "the photolysis of photosensitive diazonium 
salt, and the chemical structure" (Tal<:ahiro Tsunoda and Tsugio Yamaoka work - 
) Society of Photographic Science and Technology of Japan 29 (4) The diazo 
compound indicated by 197-205 (1965), JP,2-136286,A, etc.. They are aromatic 



series diazonium salt, a diazo sulfonate compound, and a diazoamino compound. 
As a typical diazo compound 4-{N-(2-(2, 4-G tert-amyl phenoxy) butyryl) 
piperazino) benzene diazonium, 4-dioctyt aminobenzene diazonium, 4-(N-(2- 
ethyfhexanoyi) piperazino) benzene diazonium, 4-djhexy! amino~2-hexyloxy 
benzene diazonium, 4~N - Ethyl-N-hexadecyl amlno-2-ethoxy benzene diazonium, 

3- chioro-4-dtocty!amino-2-octyloxy benzene diazonium, 2, 5-dfbutoxy-4- 
morpholino benzene diazonium, 2, 6~octoxy-4-mofphoJino benzene diazonium, 2, 
5-dibutoxy-4-(N-{2~ethy!hexanoyt) piperazino) benzene diazonium, 2, 5-diethoxy- 

4- (N-(2-(2, 4-G tert-amyl phenoxy) butyiy!) piperazino) benzene diazonium, 2, 5- 
dibutoxy-4-tolyl thio benzene diazonium, 3-(2-octyloxy ethoxy)-4-morpho!ino 
benzene diazonium, 2, 5-di6thoxy-4-tolyl tliio benzene diazonium, 2-Kro{-5- 
methoxy-4-piperazino benzene diazonium, 2, 6-diethoxy-4-(4-methoxy) 
phenyltfiio benzene diazonium. 2. 5~diethoxy-4~{4-met}ioxy) benzamlde benzene 
diazonium, 4-pyrrolidlno-5-methoxybenzene diazonium, 2, 5-dibutoxy-4-(4-ch!oro 
phenylthio) benzene diazonium, 2-hexyloxy ~ 4 ~ (N-hexyi-N- (there is 1-methyl-2- 
(4-methoxy phenoxy) ethylamino benzene diazonium etc,)) As an example of the 
acid whlcfi fomis the above-mentioned diazo compound and diazonium salt, Cn 
F2n 1COOH {n is the Integer of 1-9), Cm F2m 1S03 H (m Is the Integer of 1-9), 4 
boron fluoride, letra-phenyf boron, hexa fluorophosphoric acid, aromatic 
carboxylic acid, an aromatic series sulfonic acid, meta! halide {a zinc chloride, a 
cadmium chloride, tin chloride, etc), etc. are mentioned, 

[0014] The diazo compound used by this invention is a photodegradable diazo 
compound which stops having coloring capacity even if react with the coupling 
component mentioned later and it coions to a desired hue, it will decompose if the 
light of specific wavelength is received before a reaction, and a coupling 
component already acts. The hue in this coloring system is determined by the 
diazo coloring matter which the diazo compound and the coupling component 
reacted and generated. Therefore, if the chemical structure of a diazo compound 
is changed or the chemical structure of a coupling component is changed as 
known well, a coloring hue can be changed easily, and it can combine, and the 



coloring hue of abbreviation arbitration can be acquired by order. Moreover, two 
or more sorts of diazo compounds can also be used together and used. 
[0016] In order to prevent the coloring (fogging) produced during the record 
ingredient preservation before record, and the decomposition based on the 
Instability of this compound, as for the diazo compound used for this invention, 
connoting and using for a microcapsule is desirable, 
[0016] !t Is the organic compound which a coupling reaction is carried out to this 
diazo compound, and can generate azo dye as a coupler which reacts at the time 
of the diazo compound used for this invention, and heat, and colors. As a coupler 
used, coupling is carried out to a diazo compound in a basic ambient atmosphere, 
coloring matter Is formed, there are the so-caSled activity methylene compound 
w/hich has a methylene group next to a carbonyl gtx)up, a phenol derivative, a 
naphthol derivative, etc, and the following are mentioned as an example. 
[0017] Resorcino!, phloroglucine, 2, 3-dihydroxy naphthajene-6-sulfonic-acfd 
sodium, A 1-hydroxy-2-naphthoic-acid MORIHORINO propyl amide, 1, 5- 
dfhydroxy naphthalene. 2, 3-dihydroxy naphthalene, 2, 3~dihydroxy-6-su{fanil 
naphthalene, A 2-hydroxy-3~naphthoic-acid morpholino propyl amide, a 2- 
hydroxy-3-naphthoic~add octyl amide, A 2-hydroxy-3-naphthoic-acfd anilide, 
benzoyl aceto NIRIDO, 1-phenyl-3-methyf~5-pyrazo!one, a i-(2, 4, 6- 
TORIKURORO phenyl)-3-AN!R!NO~5-pyrazo[one, 2-[3-a!pha-(2, 5-G tert-amyl 
phenoxy)-butaneamide BENZU amide] phenol, 2, 4-screw-(benzoyi acetamino) 
toluene, 1, 3-screw-(pivaioyi acetamino methyl) benzene, A 2~hydroxy~3- 
naphthoic-acid ethanoi amide, a 2-hydroxy-3-naphthoic-acid octyl amide, A 2- 
hydroxy-3-naphthoic-acid-N-dodecyioxy propyl amide, A 2-hydroxy-3-naphthoic- 
acid tetradecyl amide, acetoacetanilide, 2~chloro-5-octyf acetoacetanilide, the 1- 
{2-tetra-deca NOKISHl phenyi)-2-carboxymethyi cyclohexane ~3, 5-dione, A 1- 
(2'-octyl phenyl)-3-methyl-5-pyrazolone, a 1-(2', 4', 6'-T0RIKUR0R0 phenyi)-3~ 
benzamtd6>5-pyrazolone. They are a 1-{2', 4', 6-TORIKURORO phenyi)-3- 
ANIRINO-5-pyrazolone, a 1~phenyl-3-phenyl acetamide-5-pyrazolone, etc. The 
detail of these coupling components is Indicated by JP,62-146678,A. Even if 



these coupling components are independent, they can use even two or more 
sorts of concomitant use, and they can also acquire the hue of arbitration if 
needed. 

[001 8] Since a coupling reaction tends to occur in a basic ambient atmosphere 
when using the combination of a diazo compound and a coupling component in 
this invention, an aikaii may be added as a coioring assistant. The matter which 
generates aikaii with water-insoiuble nature or a poorly soluble alkali, or heating 
as an alkali is used. As those exampies, nitrogen-containing compounds, such as 
inorganic and organic ammonium salt, an organic amine, an amide, a urea, 
thiourea and its derivative, thiazoles, pyrroles, pyrtmidines, piperazines, 
guanidlne, Indore, Imidazole derivatives, Imidazoline, triazoles, morphollnes, 
piperidlnes, amidines, FORiMU azines, and pyridines, are mentioned. These 
examples are indicated by JP,61-291 183,A etc. Two or more sorts of these 
alkalis can be used together, and they can be used. 

|0019J In this invention, it is desirable to use a coupling component in 0.1 - 30 
weight section, and to use an alkali at a rate of 0.1 ~ 30 weight section to the 
diazo compound 1 weight section. 

[0020] A phenol derivative, a naphthol derivative, alkoxy permutation benzens, 
atkoxy permutation naphthalene, a hydroxy compound, an amide compound, and 

a sulfonamide compound can be added into a sensitization layer so that heat 
developing may be performed quickly [ in low energy | otherwise and completeiy 
as what is contained in the coloring assistant of this invention. These compounds 
reduce a coupling component or the melting point of an alkali, or raise the 
thennopenetration nature of a microcapsule wall, and it is thought that high 
coloring concentration is obtained as a result. 

[0021] The heat colliquative matter is also contained in the coloring assistant of 
this invention again, in ordinary temperature, it Is a solid-state, and the heat 
coiiiquative matter is matter of melting point C-150-degreeC of 50 degrees 
dissolved with heating, and Is matter which melts a diazo compound, a coupling 
component, or an alkali. As an example of these compounds, a fatty-acid amide, 



N-permutation fatty-acid amide, a ketone compound, a urea compound, and 

ester are mentioned. 

[0022] As for the infrared sensitization recording layer in the color record 
ingredient of this invention, the substantially more transparent one can raise 
Image quality, in this case, after not carrying out solid-state distribution of a 
coupler and the coloring assistant and making a pooriy soluble or insoluble 
organic solvent dissolve in water, a water soluble polymer is mixed with the 
aqueous phase which contains a sujfactant further if needed as protective colloid, 
and this is used in the form of the distributed object which carried out 
emulsiftcation distribution. It is desirable to use a surfactant from a viewpoint 
which makes emulsification distribution easy. 

[0023] Next, the combination of an electron-donative color precursor (color 
coupler) and an electronic receptlveness compound (developer) is explained In 
full detail. Although a thoria reel methane system compound, a dtphenyl methane 
system compound, a thiazin system compound, a xanthene system compound, a 
SUPIRO pyran system compound, etc. are mentioned as an electron-donative 
color precursor, since coloring concentration is high, a thoria reel methane 
system compound and a xanthene system compound are especially useful. The 
example of these matter is indicated by JP,6i-24495,A at the detail. This 
invention is not limited by these although a typical compound is shown in the 
following. 

[0024] 3 and 3-bis(p-dimethylaminophenyl)-6-dimethylamtno phthalide (namely, 
crystal violet lactone), 3 and 3-bis(p-dimethylamino) phthalide, 3-(p- 
dimethylaminophenyl)-3-(1, 3-dimethyl lndore-3-IRU) phthalide, 3-(p- 
dimethylaminophenyl)~3-(2-methylfndoie-3~iRU) phthalide, 3-(o-methyl-p- 
d!methyiaminophenyl)-3-(2-methyifndole-3-iRU) phthalide. 4 and 4'- 
b!s(d!methyiamino) BENZUHl drine compounds benzyl ether, N-halophenyl leuco 
auramfne and N- 2, 4, and 5-TORiKURORO phenyl leuco auramine -- 
Rhodamine B-anilinolactam, a rhodamtne (p-nitro ANIRINO) lactam, A 
rhodamine B-(p-chloroanilino) lactam, 2-benzylam{no-6-diethylamino fluoran, 2- 



AN!R!NO-6-cliethy!amino fluoran, 2-AN!R[NO-3-methyl-6-dtethy!amino fluoran, 2- 
ANiR!NO-3-methy!-6-cyc!ohexy! methyiamino fluoran, 2-ANlR!NO-3-methyl-6- 
isoamyf ethyiamino fiuoran, 2-(o-chloroani!ino)-6-diethylamino fluoran. 2-o0tyl 
amsno-6-cfiethylamino fluoran, 2-ethoxy ethylammo-3-ch5oro-2-cliethy!amino 
fluoran, 2-AN!RiNO~3-chloro-6-dlethyiamino fluoran, benzoyl leuco methylene 
blue, p-nitrobenzyl leuco methylene blue; there are 3-methyl-spifodinaphthopynan, 
3-ethyl-splrodinaphthopyran, 3,3-dichlorospirodjnaphthopyran, 3-benzyl-spiro- 
dinaphtopyran, a 3-propy!-spiro-dibenzo pyran, etc. 

[0025] As an electronic receptiveness compound combined with these electron- 
donative colorlessness colors, acid, such as a phenolic compound, an organic 
acid or its metal salt, and an oxy-benzoate, is used. As an example of an 
electronic receptiveness compound, a 2 and 2-bls{4*-hydroxypheny}) propane 
(generic name bispheno! A), A 2 and 2-bis(4'-hydroxyphenyi) pentane, 2, and 2- 
bis(4'- hydroxy-3', 5*-dichlorophenyi) propane, A 1 and 1-bts(4'-hydroxyphenyl) 
cyclohexane, 2, and 2-bis(4'-hydroxyphenyl) hexane, 1 and 1-bis(4'- 
hydroxyphenyi) propane, 1, and 1-bis(4'-hydroxyphenyl) butane, A 1 and 1-b!S(4'- 
hydroxyphenyl) pentane, 1. and 1~bis{4'~hydfoxyphenyl) hexane, A 1 and 1- 
bls(4'-hydroxyphenyl) heptane, 1, and 1-bls(4-hydroxyphenyl) octane, A 1 and 1- 
b(s(4'-hydroxyphenyi)-2-methyl-pentane, A 1 and 1-bls(4'-hydroxyphenyl)-2-ethyl- 
hexane, A 1 and 1-b(s(4'-hydroxyphenyr) dodecane, 1 . 4-bis{p-hydroxyphenyi 
cumy!) benzene, 1 , 3-bis(p-hydroxypheny! cumyl) benzene, bfs(p-hydroxyphenyl) 
sulfone, Bfsphenols. such as bis{3-a!iyl compound-4-hydroxyphenyl) sulfone and 
bis(p-hydroxyphenyi) benzyl-acetate ester 3, a 5-G alpha-methylbenzyl salicylic 
acid, 3, 5-G tertiary butyl salicylic acid, Salicylic acid derivatives, such as a 3- 
alpha-alpha-dimethylbenzy! salicylic acid and 4"{beta-p~methoxy phenoxy 
ethoxy) salfcyifc acid, Or the polyvalent metallic salt {especially zinc and 
aluminum are desirable), a para-hydroxybenzoic-acid benzyl ester, Oxy- 
benzoates, such as para-hydroxybenzoic-acid-2-ethyihexyl ester and beta- 
resorcinol acid-{2-phenoxy ethyl) ester p-phenylphenol, 3, 5-diphenyl phenol, a 
cumyl phenol, phenols, such as 4-hydroxy-4'- isopropoxy-diphenyl sulfone and 4- 



hydroxy-4*-phenoxy-dipheny! sulfone, are mentioned, and independent - or two 
or more sorts are mixed and it is used. In this, bisphenois are desirable for the 
purpose of the improvement in coior-enhancing. It is desirable still more desirable 
that a color coupler uses it 50 to 800% of the weight, and a developer is 100 - 
500% of the weight. 

[0026] When using the combination of an efectron-donative coior precursor and 
an electronic receptlveness compound in this invention. In order to promote the 
coloring reaction of a coior coupler and a developer and to enable record with 
fevtfer heat energy, a sensitizer may be used together if needed. When the 
example of a sensitizer is given, p-benzytoxy benzyl benzoate, beta-naphthyi- 
benzyl ether, Octadecanamide, a stearyl urea, p-benzyi taiphenyi, Jt (2- 
methylphenoxy) ethane, Ji (2-methoxy phenoxy) ethane, the beta-naphthof-(p- 
methylbenzyl) ether, afpha-naphthyl-benzyf ether. 1 ,4-butanediol-p-methylphenyJ 
ether, 1 ,4-butanediol-p-isopropyi phenyl ether, 1,4-butanedjol-p-tertiary octyi 
phenyl ether, 1-phenoxy-2-(4-ethyl phenoxy) ethane, 1-phenoxy-2-{4-KURORU 
phenoxy) ethane, 1 ,4-butanediol phenyl ether, the diethy}ene-giycol-screw~{4- 
methoxypheny) ether. 4~ethoxy phenyl-p-KURORU benzyl ether, a 1{4-methoxy- 
phenoxy)~2-phenoxy-propane, 1, a 3-screw-(4-mefhoxy phenoxy) propane, the 3- 
methy!-4-KURORU phenyl-p-methoxybenzyf ether, 3 The 5-dimethyl-4-KURORU 
phenyl-p-methoxybenzy! ether, The 4~KUR0RU phenyl-p-methoxybenzyi ether, a 
1-phenoxy-2(4-methoxy-phenoxy)-propane, oxalic acid dibenzyl ester, di(p- 
methylbenzyl) oxalate ester, etc. are mentioned, these sensitizers are 
independent -- or it is mixed and used. In order to acquire sufficient heat 
responsibility, it is 20 - 200 % of the weight to use it ten to 200% of the weight to 
a developer desirable still more preferably. After a sensitizer creates a color 
coupler thru/or a developer, and heat eutectic beforehand, it may be used. 
[0027] The electron-donative coior precursor (color coupler) and electronic 
receptlveness compound (developer) which are used in this invention and which 
are a coloring component Although solid-state distribution may be carried out and 
you may only use into a sensible-heat layer, the viewpoint of the improvement in 



transparency of a sensible-heat layer, The viewpoint of the ingredient shelf life 
before record of preventing contact of a coloring component in ordinary 
temperature (fogging prevention), and from a viewpoint of sensitivity control 
which is made to color with the laser energy of hope etc. { whether a respectively 
different microcapsule is made to connote a color coupler and a developer, and 
they are used and ] Microencapsulate either a color coupler or a developer and 
another side [ whether solid-state distribution ts carried out and ] Or after making 
the organic solvent of insolubility or difficult nature dissolve in water, a water 
soluble polymer is mixed with the aqueous phase which contains a surfactant 
further if needed as protective colloid, and this is used in the form of the 
dtstributed object which carried out emulsifijcation distribution. It is desirable to 
use a surfactant from a viewpoint which makes emulslfication distribution easy. 
[0028] The microcapsule which made the diazo compound and electron-donative 
colorlessness color of this invention contain can be prepared by approaches 
given in J P, 59- 190886, A, such as tntejfaciai polymerization, an internal 
polymerization method, and an external polymerization method. Although the 
polymerization of the poly urea which forms the wall of a microcapsule, and the 
poiyurethane can be carried out by the approach of the above-mentioned 
publication of a corresponding monomer and it can obtain, it is determined that 
the amount of the monomer used will become the mean particle diameter 
0,3micro-12micro of this MAIl clo capsule and wall thickness 0.01-0.3, Moreover, 
a diazo compound atid an electron-donative coloriessness color are 0.06 - 5.0 
g/m2. Applying is desirable. 

[0029] Although any approach of interfacial polymerization, an internal 
polymerization method, and an external polymerization method is employable as 
manufacture of the microcapsule used by this invention, after emulsifying the 
heart matter which contained diazonium salt, an electron-donative coloriessness 
color, etc, especially in the water solution which dissolved the water-soluble 
compound, it is desirable to adopt the interfacial polymerization which makes the 
wall of a high polymer form in the perimeter of the oil droplet, the reactant which 



forms a macromolecule - the interior of an oil droplet - or it can add also to the 

exterior of an oil dropiet. 

[0030] As an example of a high polymer, poiyurethane, poly urea, a poiyamide, 
polyester, a polycarbonate, formaldehyde resin, melamine resin, polystyrene, a 
styrene methacrylate copolymer, a styrene-acrylate copotymer, etc. are 
mentioned. Desirable polymeric matenals are poiyurethane, poly urea, a 
pofyamlde, polyester, and a polycarbonate, and are poiyurethane and poly urea 
especialiy preferably. Two or more sorts of high polymers can also be used 
together. 

[0031] Gelatin, a polyvinyl pyrrolidone, polyvinyl alcohol, etc, are mentioned as 
an example of said water soluble polymer. For example, when using poty urea as 
a capsule waliplate, a microcapsule wall can be made to form easily by making 
polyamine, such as polyisocyanate, such as dtisocyanate, trilsocyanate, tetra- 
isocyanate, and a polyisocyanate prepoiymer, and diamine, triamlne, a tetra- 
amine, the prepoiymer containing two or more amino groups, a piperazine, its 
derivative, or polyol react by interfacial polymerization in a drainage system 
solvent. Moreover, the composite wall which consists of the composite wall or 
poiyurethane which consists of poly urea and a poiyamide, for example, and a 
poiyamide can be adjusted by warming, after adjusting pH of the emulsification 
medium used as reaction mixture using poiyisocyanate, acid chloride or 
polyamine, and poiyoi. The detail of the manufacture approach of a composite 
wall which consists of these poly urea and polyamides Is Indicated by JP,58- 
66948,A. 

[0032] Furthenmore, the microcapsule which made the diazo compound and 
electron-donative coloriessness color of this invention contain The solution which 
dissolved the heart matter and the congener which reacts mutually and 
generates a high polymer, or a compound of a different kind in the non-aqueous 
solvent which has the boiling point below 95-degreeC more than 40-degreeC by 
opdinary pressure Mal<ing a reaction container reduced pressure after distributed 
emulsification into a hydrophiiic protective colloid solution, carry out the 



temperature up of the system, make a non-aqueous solvent distil! off, and a waii 
morphogenetic substance is moved to an oi! droplet front face. And the 
microcapsule which the macromolecute generation reaction by the poiyaddition 
and the poiycondensation was advanced on the oil dropJet front face, was made 
to form wai! membrane, and was manufactured and which does not contain a 
solvent substantially may be used. 

[0033] The heart matter of the microcapsule used by this invention can also be 

made to contain an infrared light absorbing material They may be made to 
contain the exterior of a microcapsule, or in a microcapsule wall Coincidence 
may be made to contain in two or more places. 

[0034] Solid-state distribution of the coupling component used for this invention, 
an alkali, and the other coloring assistants can be carried out with a water soluble 
polymer by a sand mill etc., and they can also be used. The water soluble 
polymer used as a desirable water soluble polymer when preparing a 
microcapsule is mentioned (for example, refer to JP,59-190886,A). in this case, 
to a water soluble polymer solution, a diazo compound, a coupling component, 
and a coloring assistant are supplied, respectively so that it may become 5 - 40% 
of the weight. As for the distributed grain size, being set to lOmicro or less Is 
desirable, 

[0035] The infrared light absorbing material used in this invention is explained in 
full detail. As an infrared iight absorbing materia! used in this invention Although 
the coloring matter that absorption of a light field is small and absorption of an 
infrared light field is especially large is desirable, even If it has absorption- 
maximum wavelength to a light field and is coloring It it In the state of a water 
solution in the condition of having dissolved in the water solution or the organic 
solvent, besides it change of the molecule's existence condition based on { when 
It Is made dryness except for the moisture of this water solution ] the chemical 
structure of coloring matter ~ the absorption-maximum wavelength of a light field 
- a long wave - coloring matter which is shifted to a side, i.e., an infrared region. 
Is also desirable. Since It achromatizes after a recording layer is dried even if it is 



coioring at the time of spreading when such coloring matter is added to a 
recording iayer, it is because the absorption efficiency of infrared light can aiso 
be raised the top which can carry out near of the natural complexion of a record 
ingredient to white or colorlessness. Cyanine dye has especially such a property 
and is more desifBble for this Invention, even If it be coloring matter which do not 
have such a property as well as cyanine dye , absorption maximum w/avelength 
can be shift to an Infrared region by the approach of make coloring matter stick to 
a nonphotosensitivity silver haiide particle , the approach of dissolve coioring 
matter in high-boiling point oil , and carry out emulsification distribution , the 
approach of make coloring matter the shape of a particle and carry out solid-state 
distribution , the approach in which coloring matter be make to exist as a meeting 
object { for it to be call fioc ) , After dissolving a color in water and considering as 
a water solution from a viewpoint of the manufacture fitness of a themial 
recording ingredient also in these approaches, the approach of making it exist as 
floe in a sensible-heat layer except for this moisture is desirable. 
[0036] In this invention, if the infrared-absorption matter with which the oscillation 
wavelength and 20nm or more absorption-maximum wavelength of the infrared 
laser to be used differ from each other Is used, the heat energy changed in order 
for the absorption efliciency of the infrared light energy which an infrared light 
absorbing materia! absorbs to faii cannot become small according to it, and this 
infrared sensitization recording layer cannot be colored. In this invention, the 
example of the infrared light absorbing material used especially preferably is 
shown below. 

[0037] (1) Cyanine dye : [0038] 

[Formula 1] 

[0039] 
[Formula 2] 



[0040] However, n is 2 or 3. 

[0041] 

[Formula 3] 
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[0042] However, R is a hydrogen atom or a dimethyfamino radical. 

[0043] 

[Formula 4] 



[0044] However, A is a radical expressed with the following formula. 

[0045] 

[Formuia 5| 



[0046] 
[Formula 6| 
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[0047] 
[Formuia 7] 



[0048] 
[Formula 8| 



[0049] 
[Formula 9| 
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[0050] 

[Formula 10] 



[0051] Moreover, B is a radicat expressed with the following formula. 
[0052] 



[Formula 11] 



[0063] 

[Formula 12j 



[0064] 

[Formula 13] 



[0066] 

[Formula 14] 



[0056] 

[Formula 15] 



[0057] 

[Formuia 16] 




[0058] In above-mentioned - {** 5) {** 16), R is an alkyj group, X is a counter ion, 
you may permute by the benzene ring or the naphthalene ring by the chlorine 
atom, the alkyi group, the alkoxy group, or the atyl group, and n is the integer of 

0-3. 
[0059J 

[Formula 17] 




[0060] However, R Is an alkyI group and X Is a halogen atom. 

[0061] 

[Formula 18] 

IF 



[0062] however, R - the alkyI group which is not permuted [ a permutation or ], 
an alkoxy group, or an alkenyl radical - In X, Y expresses the benzene sulfonate 

which is not permuted [ a halogen atom, perchlorale, a permutation, or 3. 
PARATORU en sulfonate, methyl sulfate, ethyl sulfate, benzene carboxylate, 
methyl carboxylate, or trifluoromethyl carboxylate, and n expresses the integer of 



0-3 for a hydrogen atom or a halogen atom. 

[0063] 

(Formuia 19| 

w 



[0064] However, R1 and R2 And R3 You may differ, even if mutually the same, 
and It is the alkyi group which is not permuted [ a permutation or j, respectively, 
and X- Is fault halogen acid Ion, toluenesulfonic acid ion, or aikyl-sulfuric-acid ion. 
n is the integer of 0-3, and while a halogen atom exists In at least one of the 4th 
place of an India renin ring, the 5th place, the 6th place, and the 7th place, 
depending on the case, a halogen atom may exist In other locations further. Or 
the benzene ring may be permuted by the case by an alky! group, the alkoxy 
group, the hydroxy group, the aliyi group, or the ally! compound carbonyl group, 
[0065] 

[Formufa 20] 



[0066] However, A1 And A2 It is an atomic group are the alkyl group which is not 
permuted [ a hydrogen atom a permutation, or I respectively, and required for Z 
to form the heterocycie of 5 members, R1 , R3, R4, and R5. It is the alky! group 
which is not pemiuted [ a hydrogen atom a permutatfon, or ], respectively, and is 
R5, The heterocycie of 6 members may be fomied with Z R2 The methine group 
or nitrogen atom vtfhich is not permuted { a permutation or ] is expressed, X- is 
the benzene sulfonate which is not permuted [ halogen ion, perchforate, a 



permutation, or |, PARATORU en sulfonate, methy! sulfate, ethyl sulfate, 
benzene carboxylate, methyl carisoxylate, or tnfiuoromethyf carboxylate, and n is 
the integer of 0-2. 
[0067] 

[Formufa 21 1 
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[0068] 

[Formula 22] 

IT 



[0069] 

[Formula 23] 



[0070] However, phi and psi are the ** Indore ring which the aromatic series ring 
may condense, thiazofe ring residue, oxazoie ring residue, selenazole ring 
residue, imidazole ring residue, or pyridine ring residue, respectively, L is a 
connection radical for forming mono-carbocyanlne, dicarbocyanine, 

TORIKARUBO cyanine, or tetra-carbocyantne, and m is 0 or 1 
[0071] (2) SUKUWARtUMU system coloring matter : [0072] 
[Formula 24] 



[0073] 

[Formu{a 25] 
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[0074] (3) Indopheno! system coloring matter : C0075J 
[Formula 26| 




|0076| However, X and Y are a hydrogen atom, an alkyi group, an aikoxy group, 
or a halogen atom, respectively, and are R1 and R2. And R3 it is the alky! group 
which Is not permuted [ the permutation of a hydrogen atom, and C1 - C20 or ], 
an aryl group, heterocycle, or a cydoalkyj radical, respectively, and A is -NfHCO- 

or -CONH-. 

[0077] (4) yetailic complex system coioring matter ; |0078] 
[Fonnufa 27| 



[0079] However, R1 -R4 !t is an alky! group or an ary! group, respectively, and M 
is the transition-metals atoms (nickei etc.) of bivalence, 

[0080] 

[Formufa 28] 

__ 



[0081] However, R1 And R2 It is an alkyi group or a halogen atom, respectively, 

and M is the transition-metals atoms (nickel etc.) of bivalence. 

[0082] 

[FormuSa 29] 




[0083] However, R1 And R2 It is the alkyi group or aryl group which is not 
permuted [ a permutation or ], respectively, and is R3. Tiie transition-metals 
atoms (nickei etc.) of bivalence and n of an atkyl group, a halogen atom or -N 
(R4) (R5} radical (it is here and R4 and R5 are the aikyl groups or aryl groups 
which ane not permuted [ a permutation or], respectively), and M are the integers 
ofO-a 
[0084] 

[Formula 30] 



[0085] However, a cation required if |Cat] is neutrality, in order that it may close 

complex salt, and M are nickel, Cu, Co, Pd, or Pt, and n is 1 or 2, 

[0086] 

[Formula 31] 




[0087] However, a cation required if [Cat| is neutrality, In order that it may close 
complex salt, and M are nickel, Cu, Co, Pd, or Pt, and n is 1 or 2. 

[0088] 

(FormuSa 32| 




[0089] However, X is a hydrogen atom, a bromine atom, or a methyl group, n is 

the integer of 1-4, and A is quaternary ammonium. 

[0090] 

[Formula 33] 



[0091] However, XI And X2 They are a nitro group or a halogen atom, 
respectively, m and n are the integer of 1-3, and R1, respectively. And R2, 
respectively Amino group, They are a monoalkylamtno radical, a dtalkylamino 

radtcai, an acetylamino radical, and a benzoyiamino radical (a permutation 
benzoylamino radical is included). X1 You may differ, even if X2, m and n, and 
R1 and R2 are mutually the same respectively. M is Cr or Co atom and Y+ Is 
hydrogen, sodium, a potassium, ammonium, aliphatic series ammonium 
(permutation aliphatic series ammonium Is induded), or aliphatic series 
ammonium, 

10092] (5) A naphthoquinone system, anthraquinone system coloring matter : 

10093] 

[Formula 34] 
3 



[0094] However, R is a hydrogen atom, an aikyi group, an aryl group, an amino 



group, or a permutation amino group, 

[0096] 

(Formuia 35| 




[0096] However, R is a hydrogen atom, an alkyi group, an aryj group, an amino 

group, or a permutation amino group. 

[0097] 

[Formuia 36j 




[0098] However, R Is a hydrogen atom, an aSI<yj group, an aryl group, or a 

permutation amino group. 

[0099] 

[Formula 37j 



[0100] However, X is a halogen atom and n is the integer of 0-10. 
[0101] 

[Formuia 38] 




[0102] However, X is a halogen atom, 

[0103] 

[Formula 39] 



[0104] 



[Formula 40j 



[0105] The inside of a formula, and 21 And 22 The nonmeta! atom group for 
forming a ring, and R1 And R2 Alkyl group, R3 And R5 Respectively A hydrogen 
atom or an atom required to connect and form a five-membered ring, R4 A 
hydrogen atom or a univalent radical, and X- Halogen ion, perchlorate. They are 
the benzene sulfonate which Is not permuted [ a permutation or], PARATORU 
en sulfonate, methyl suifate, ethyl sulfate, benzene carfooxylate, methyl 
carboxylate, or trifluoromethyl carboxylate. 
[0106] 

[Formula 41] 



[0107] A nonmetal atom group for 2 to form the benzene ring, a naphthalene ring, 
or a complex aromatic series ring among a formula, The atomic group for an 
atom required for T forming 5 or 6 membered-rings and Q connecting N and C, 
and forming 5, 6, or 7 membered-rings. The trivalent connection radical which S 
or seven methine groups are connected by conjugated double bond, and 
produces L, X - Benzene sulfonate which is not permuted [ halogen ion, 
perchlorate, a permutation, or ], They are PARATORU en sulfonate, methyl 
sulfate, ethyl sulfate, benzene carboxylate, methyl carboxylate, or trifluoromethyl 



carboxylate, 
[0108] 

(Formula 42| 




[0109] The inside of a formula and R are the benzene ring condensed to a 
hydrogen atom, a halogen atom, an alky! group, an alkoxy group, an aryi group, 
or a pyridine ring, and R1. And R2 A hydrogen atom, an alkyi group or an aryl 
group, and Z are atomic groups required to complete conjugate between the 
nitrogen atoms of the pyrrocoline nucleus which has a nitrogen atom or an 
oxygen atom in an end. 
[0110] 

[Formula 43] 




[01 11 1 The inside of a formula, and Z1 And 21 The all<yl group which may differ 
even if it connects mutually, and it fomis a ring or is mutually the same, An aryl 
group or an alkenyl radical, and Q A nitrogen atom or a permutation, an 
unsubstituted meihine group, R1 and R2 And R3 [ whether these at least one 



radical connects with L, and formis a ring, and ] Or the alkyi group, ary! group, or 
aikenyl radical which may be different even if mutually the same, The trivalent 
radical with which it connects and which, as for L, a permutation, unsubstituted 
methine groups, these 3 and 5, or seven pieces become so that conjugated 
double bond may be formed, G Is an atomic group required in order to form 5 or 
6 membered-rings, and X, - Halogen ion, They are the benzene sulfonate which 
is not permuted [ perchlorate, a permutation, or], PARATORU en sulfonate, 
methyl sulfate, ethyi sulfate, benzene carboxylate, methyl carfcoxyiate, or 
trifluoromethyl carboxylate. 
[0112] 

[Formula 44] 

1"^^ 



[0113] The inside of a formula, and Z1 And 71 An atomic group required to form 
nitrogen-containing heterocycle and Z3 A divalent hydrocarfoon group required to 
form 5 or 6 membered-rings and R1 And R2 A hydrogen atom or an alkyI group, 
and A are an oxygen atom, a sulfur atom, an imino group, I, m and nO or 1 , p and 

qO, 1, or 2. 
[0114] 

[Formula 45] 



[01 16] The TORIMECHIN chain or pentamethine chain with which, as for L. it 
comes to connect a methine group or these by conjugated double bond among a 
formula, E is an oxygen atom, a sulfur atom, NR4, and R1. And R4 [ whether it 
connects mutually and a ring is formed and j Or the alky! group, aryl group which 
may differ from each other even if mutually the same, An afkenyl radical, an 
alkynyJ group, a heterocycle radical, the amino group, a hydrazine radical, R2 A 
hydrogen atom, an alkyi group, an ar-yi group, an alkenyl radical, an alkynyi group, 
or a heterocycle radical, R3 It is the substituent connected by a hydrogen atom, a 
halogen atom, a cyano group, a nitro group, a hydroxyl group, a carfooxy! group 
and its salt, an alkyI group, an aryl group, an alkenyl radical, an alkynyi group, a 
heterocycle radical or the oxygen atom, the sulfur atom, the nitrogen atom, and 
the carbonyl group. 
[0116] 

[Fonnufa 46J 

1 



[01 17] The inside of a formula, R1 , and R2 And R3 A hydrogen atom, an alkyl 
group, a haiogen atom, or an oxygen atom. A sulfur atom, a nitrogen atom, a 
carbonyt group, the substituent connected by the sulfonyf group, n is 0-3, and R4. 
And R5 The hydrogen atom which may differ even if it joins together mutually, 
and it forms a ring or is mutually the same. An alkyl group or an aryl group, and 
R6 R7 And an alkyl group, an aikoxy group, A cyano group, an acyl group, an 
alkoxy carbonyl group, a carbamoyi group or a suifonyi group, and Ar of a 
haiogen atom, the acylamino radical, an alkoxycarbonylamino radical or an 
ureido radical, and X are an aryl group or a heteroaryl radical. 
10118] 

[Formula 47] 

It 



[01 19] The inside of a formula, and R1 And R2 An aSky! group, an aryl group, a 
cycloalkyi radical, or a HETARIRU radical, R3, R4, R5, and R6 And R7 1 whether 
it Joins together mutually / such arbitration / two /, and the fat ring or heterocycle 
of 5 - 7 member is formed, and ] Or the hydrogen atom which may differ even If 
mutually the same, an alkyl group, an aryl group, A HETARIRU radical, a 
halogen atom, a cyano group or an oxygen atom, a sulfur atom, a nitrogen atom, 
A carbonyl group, the substituent connected by the suifonyi group, and Y an 
oxygen atom, a sulfur atom, a selenium atom, a tellurium atom, a nitrogen atom 



or the Lynn atom, and A and 2 When an atom required to form a fat ring or 
heterocycle independently respectively, however Y are a nitrogen atom or the 
Lynn atom An atom required for 2 to form cyclic structure and n are 0-2X, - 
Halogen ion, They are the benzene sulfonate which is not permuted [ perchiorate, 
a permutation, or J, PARATORU en sulfonate, methyl sulfate, ethyl sulfate, 
benzene carboxylate, methyl carboxylate, or trifluoromethyl carboxylate. 
[0120] 

[Formula 48] 



[0121] R among a fomiula An alkyl group, a cycloalkyl radical, an aryl group, or a 
HETARIRU radical, R1 , R2, R3, and R4 And R5 [ whether it joins together 
mutually / such arbitration / two /, and the fat ring or heterocycle of 5 - 7 member 
is formed, and ] Or even when it is mutually the same, they are the hydrogen 

atom which may differ, an alkyi group, an a\y\ group, a HETARIRU radical, a 
halogen atom, a cyano group or an oxygen atom, a sulfur atom, a nitrogen atom, 
a carbonyl group, and the substituent connected by the sulfonyi group. A -COR6, 
-CO two R6, -C0NHR6, and -CON <R6)2, - SO two R6, -S02 NHR6. -S02 N 
(R6)2. and -SR6 Or it Is -CN. B -NHR6, -N {R6)2, -0R6, and -SR6 or - or it Is R6 
-~ or A and B - mutual - association or R3 Or R4 The fat ring or heterocycle of 6 



- 7 member may be formed unitedly. R6 An alkyl group, a cycloalky! radical, an 
aryi group or a HETARIRU radical, an atom required for Y to form 5 or 6 
membered-rings, an atomic group required for Z to form the fat ring or 
heterocycle of 5 - 7 member, and n are 0-5. 
[0122] 

[Formula 49| 



[0123] The inside of a formula, R1 , R2, and R3 And R4 [ whether it joins together 
mutually / such arbitration / two /, and the fat ring or heterocycle of 5 - 7 member 
is formed, and ] Or the hydrogen atom which may differ even if mutually the 
same, an alky! group, an ary! group, A HETARIRU radical, a hydroxy group, a 
halogen atom, a cyano group or an oxygen atom, a sulfur atom, a nitrogen atom, 
a carbonyl group, the substltuent connected by the sulfony! group or R5, R6, R7, 
or R8 The fat ring or heterocycle of 5 - 7 member may be formed unitedly. The 
hydrogen atom which may differ even if it joins together mutually [ such 
arbitration / two j, and R5, R6, R7, and R8 form the fat ring or heterocycle of 5 - 7 
member or are mutually the same, an alkyi group, a cycloalkyl radical, an aryl 
group or a HETARIRU radical, and n and m are 1-4, 
[0124] 

[Formula 50] 



[0126] The substituent with which R was connected by a hydrogen atom, an aikyl 
group, an aryf group, a HETARiRU radical, a halogen atom, a cyano group or an 
oxygen atom, the sulfur atom, the nitrogen atom, the carbonyl group, and the 
sulfonyj group, the atomic group in which Z forms the nitrogen content 
heterocycie, ring, or fusion ring of 5 - 7 member, and n are 0-2 among a fonnufa. 
[0126] It is desirable to contain in a recording layer in the condition of being SOnm, 
with superior wavelength, and having absorption-maximum waveiength m the 
range of 700-1 300nm from the absorption-maximum waveiength of the water 
solution of this coloring matter from a viewpoint which raises the absorption 
efficiency of Infrared light while the infrared light absorbing material used by this 
invention raises the whiteness degree of the natural complexion of a reproduction 
material, 

[0127] As the approach of changing into the above-mentioned condition, there 
are an approach of making an infrared light absorbing material sticking to a 
nonphotosensitivity silver halide particle, the approach of dissolving this light 
absorption matter In high-boiling point oil, and carrying out emulslfication 
distribution, an approach of making this matter the shape of a particle and 
canying out solid-state distribution, an approach in which this matter is made to 
exist as a meeting object (for it to also be called floe). After dissolving an infrared 
light absorbing material in water and considering as a water solution from a 
viewpoint of the manufacture fitness of a color record ingredient also in these 
approaches, the approach of making it exist as floe In a recording layer except for 
this moisture is desirable. 

[0128] the infrared light absorbing material used by this invention every 
recording layer - 0.01 - 5 g/m2 ~~ desirable - 0.05 - 2 g/m2 It contains so that it 
may become. As optical density in each absorption-maximum wavelength, these 
infrared light absorbing materials need at least 0.5 and to exist in a recording 
layer so that It may become 1 .0 or more preferably in order to absorb infrared 
light effectively. 



[0129] The color record ingredient of this invention prepares the coating liquid 
containing a coloring component and an infrared light absorbing material, or 
other additives, on base materials, such as paper and a synthetic-resin film, is 
chosen as the well-knwn method of application {the 1987 Asakura Pubiishing 
issue), for example, Yuji Harasaki work "coating engineering" 253 page, from the 
approach of a publication, and prepares a recording layer by the multilayer or 
coincidence multilayer spreading serially. 

[0130] In the color record ingredient of this invention, while applying recording 
layer liquid to insurance and homogeneity In order to hold the reinforcement of a 
paint film, methyl cellulose, a carboxymethyl cellulose, Hydroxyethyl cellulose, 
starch, gelatin, polyvinyl alcohol, Carboxy denaturation polyvinyl alcohol, 
polyacrylamide, polystyrene, and its copolymer, Polyamide resin etc, can also be 
used for polyester and its copolymer, polyethylene and its copolymer, an epoxy 
resin, acrylate, methacrylate system resin and its copolymer, and a polyurethane 
resin fist at the time of spreading, ******(ing) it in them as a binder. 
[0131] moreover, in the color record ingredient of this invention, tn order to 
prevent destruction of the paint film by physical force, such as etc., break 
scratch - nib --, adhesion of moisture, etc., it Is also desirable to use together the 
matter which it combines [ matter ] with these BAIDA and chemistry targets, and 
makes the reinforcement of a paint film discover, for example, the dialdehydes to 
the boric acid to polyvinyl alcohol or gelatin, and divinyl sulfones, 
[0132] Furthermore, a recording layer can also be applied after preparing the 
interiayer who indicated to JP,61-54980,A etc. on a base material. 
[0133] a thing transparent as a base material used for this invention, and an 
opaque thing ~- ail can be used. As those things, what carried out the coat of the 
white pigments to what laminated the high poiymer fsim on paper, a synthetic 
paper, and paper, the aluminum vacuum evaporationo base, and a high polymer 
film, the thing which laminated the high polymer film further of a different kind in 
the high polymer film can be mentioned. As paper used for a base material, each 
paper base material used for the usual impact paper, a thermal paper, dry type 



and wet diazo tracing paper, etc. can be used, and aiso the heat extract pH by 
which sizing was carried out with neutral sizing compounds, such as an alkyi 
ketene dimer, can also use the aikaline paper (for example, JP,65-14281,A) 0^6- 
9. 

[0134] moreover, polyoleflne films, such as cellulosic films, such as polyester film, 
such as polyethylene terephthalate and polybutylene terephthalate, and a 
tnacetfc-acid cellulose film, a polystyrene film, a polypropylene film, and a 
polyethylene film, a polyimide film, a polyvinyl chloride film, a polyvinylidene 
chloride film, a pofyacrylic acid copolymer film, a polycarbonate film, etc. are 
mentioned, and independent [ in these ] as things other than the paper used for a 
base material, - or It sticks and can use. As thickness of a base material, 
although a thing (10-200micro) is used, what performed troptcaltzation and 
antistatic treatment if needed is desirable. 

[0135] In this invention, in order to prevent that a recording layer exfoliates from a 
base material, before applying a recording layer on a base material, it is 
desirable to prepare an under coat in a base material. Gelatin, a synthetic 
macfomolecule latex, a nitrocellulose, etc, are used as a material of undercoat. 
The coverage of undercoat Is 0.1 g/m2 - 2.0 g/m2. It Is desirable that It is In the 
range and they are 0.2 g/m2 - 1,0 g/m2 especially. The range is desirable. 
[0136] in the infrared sensitization recording layer of the color record ingredient 
of this invention, when said infrared light absorbing material which can absorb 
infrared light and can be transformed to heat contains or more in any one inside 
the interior of a microcapsuie, the exterior, and a wall, the infrared light by which 
said infi^ared light absorbing material was in-adiated Is absorbed, and the energy 
Is transformed into heat energy. Said microcapsuie is heated by this and It 
becomes matter permeability, and the reacting matter of microcapsule inside and 
outside carries out transparency contact, and colors a microcapsule wail. 
[01 37] That to which the laser beam used by this invention has the wavelength in 
an infrared region Is used. As the example, IHe-Ne laser, an argon laser, carbon 
dioxide laser, an YAG laser, YLF laser, dye laser, semiconductor laser, etc. are 



mentioned. 
[0138] 

[Effect of the Invention] in the record ingredient whicli prepared at least two 
layers of infrared sensitization recording layers which absorb and color infrared 
light on the base material If the infrared photosensitivity coior record ingredient 
with which this recording fayer is characterized by the ability to absorb the 
infrared light from which wavelength differs respectively, and color it to a different 
hue is used The muiticoior color picture which does not almost have coioring of 
the white section and moreover does not have color mixture was obtained by 
using the laser with which oscillation wavelength differs, and inradiating laser, 
adjusting the energy which a record ingredient receives. 
[0139] 

[Example] This invention is not limited by these, although It is shown below, using 
as an example the example of prtjductlon of the full color record ingredient which 
consists of three colors of yellow, a Magenta, and cyanogen in order to make 
effectiveness of this invention still clearer. In addition, as long as "%" is unstated 
especially In an example, "% of the weight" shall be meant. 
[0140] (Example 1) 

(1) After dissolving the preparation (preparation of capsule liquid containing 

electron-donative color precursor) ctysta! BAiORETO lactone (electron-donative 
color precursor) 3 section of cyanogen recording layer liquid in the ethyl-acetate 
20 section, the alkyi naphthalene (high-boiling point solvent) 20 section was 
added and heated to this, and it mixed to homogeneity. FUTARU-ized gelatin 
after adding the 1 / 3 addition-product (D-110 N Takenate: trade name by Takeda 
Chemical Industries, Ltd.) 15 section of xylylene diisocyanate / trimethylol 
propane in obtained solution and agitating in it at homogeneity 6% -~ In addition 
to the solution which added the dodecyl sulfonic-acid sodium 2% water-solution 2 
section, emulsificalion distribution was carried out into the water-solution 54 
section using the homogenizer. After having added the water 68 section to the 
obtained emulsification dispersion liquid, mixing and making it homogeneity, it 



heated at 40 degrees C, agitating this mixed liquor, and the capsulation reaction 
was made to perform for 3 hours, and capsule liquid was obtained so that the 
mean particle diameter of a microcapsule might be set to 1 .6 micrometers. 
[0141] (Preparation of electronic receptiveness compound dispersion liquid) The 
bisphenol A (developer) 30 section was supplied to the gelatin 4% water-solution 
150 section, it distributed for 24 hours using the ball mill so that mean particie 
diameter might be set to 1 .2 micrometers, and dispersion liquid were obtained. 
[0142] (Preparation of an infrared light absorption coloring matter solution) 1,5g 
(it is lambdamax720nm in methanol solution) of infrared light absorption coloring 
matter expressed with the following -ization 51 was dissolved in distilled water, 
and it could be lOOg. With 50g of gelatin 4% water soiutions, it mixed and 1 time- 
amount churning of the lOg of this water solution was carried out. 
[0143] 

[Fomiula 51 1 




[0144] (Preparation of coating liquid) The capsule liquid 50 section and the 
electronic receptiveness compound dispersion-liquid 100 section containing an 
electron-donative color precursor were mixed, the infrared light absorption 
coloring matter solution 30 section was added further, and cyanogen heat- 
sensitive recording layer coating liquid was obtained. 

[0145] (2) Ushiro who dissolved the preparation (preparation of capsule liquid 
containing diazo compound) 4-N-(2-(2, 4-G tert-amyl phenoxy) butyryl) 
PIPERAJINOBENZEN diazonium hexafluoro phosphate (diazo compound; 
decompose with light with a wavelength of 365nm) 2.0 section of Magenta 
recording layer liquid in the ethyl-acetate 20 section ~~ the alkyl naphthalene 20 
section was added and heated further, and it mixed to homogeneity. One third of 



the addition product (capsule wail agent) 15 sections of KtSHIR! resin isocyanate 
/ trimethyloi propane were added in the obtained solution, it mixed to 
hormogeneity, and the solution of a diazo compound was obtained. 
[0146] the solution of the obtained diazo compound - FUTARU-izing - it added 
in the solution which mixed the gelatin 6% water-solution 54 section and the 2-% 
of the weight water-solution 2 section of dodecyl sulfonlc-acid sodium, and 
emulsiflcation distribution was carried out using the homogenizer. The water 68 
section was added to the obtained emuisification dispersion liquid, it heated at 40 
degrees C, mixing and agitating to homogeneity, and the capsuiation reaction 
was made to perform for 3 hours, and the capsule solution was obtained so that 
the mean particle diameter of a capsule might be set to 1 ,1 mtcrometens, 
[0147] (Preparation of coupler dispersion liquid) the 1-(2'-octyl phenyl)-3-methyl- 
5-pyrazofone (coupler) 30 section gelatin 4% ™ after supplying in the water- 
solution 150 section, it distributed for 24 hours using the ball mt!l, and the 
dispersion liquid whose mean particle diameter of a coupler is 1.2 micrometers 
were obtained. 

[0148] (Preparation of an infrared light absorption coloring matter solution) I.Og 
of infrared light absorption coloring matter expressed with the followlng-lzation 52 
was dissolved in distilled water, and it could be lOOg, When it diluted to 

concentration 10~5M and having been measured by the Shimazu 
spectrophotometer, the maximum absorption wavelength was 660nm. This 1%, 
with 50g of gelatin 4% water solutions, it mixed and 1 time-amount churning of 
the l Og of the water solutions was earned out. 
[0149] 

[Formula 52] 



[0150] (Preparation of coating liquid) a diazonium compound/coupler is set to two 
thirds by the weight ratio in the capsule liquid and coupler dispersion liquid 



containing a diazo compound as - mixing - further - the infrared light 
absorption coloring matter solution 50 section - in addition, coating liquid was 
obtained. 

[0151] (3) After dissolving the preparation {preparation of the capsule liquid 
containing a diazo compound) 2 of yellow recording layer liquid, and the 5- 
dlbutoxy-4-TORiRUCHIOBENZEN diazonium hexafiuoro phosphate (diazo ****: 
decompose with light with a wavelength of 420nm) 3.0 section in the ethyl- 
acetate 20 section, the alkyl naphthalene 20 section was added and heated as a 
high-boiling point solvent to this, and it mixed to homogeneity. In the obtained 
solution, the 15 sections of 1/3 addition products of xylylene diisocyanate / 
tdmethylo! propane were added as a capsule wail agent, it mixed to homogeneity, 
and the solution of a diazo compound was obtained. 
[0152] The solution of the obtained diazo compound was added in the solution 
which mixed the 6-% of the weight water-soiution 54 section of FUTARU-ized 
gelatin, and the dodecy! sulfonic-acid sodium water-solution 2 section, and 
emulsiftcation distribution was carried out using the homogentzer. The solution 
which added the water 68 section to the obtained emulslfication dispersion liquid, 
and was mixed to homogeneity was heated at 40 degrees C, stining further, the 
capsulation reaction was made to perform for 3 hours, and the capsule solution 
was obtained so that the mean particle diameter of a capsule might be set to 1 .0 
micrometers. 

[0153] (Preparation of coupler dispersion liquid) The 2-chloro~5-(3-(2, 4-G tert- 
pentyl) phenoxy propylamino) acetoacetanilide 2 section and 1 and 2, and 3- 
triphenyl guanidine 10 section was supplied in the 4 % of the weight water- 
solution 200 section of gelatin, and was distributed for 24 hours using the ball miil, 

and the dispersion liquid whose mean particle diameter of a coupler is 1 .2 

micrometers were obtained, 

[0154] (Preparation of an infrared light absorption coloring matter solution) 1.8g 
(it is lambdamaxTOOnm in methanol solution) of infrared light absorption coloring 
matter expressed with the foiiowing-ization 53 was dissolved in distilled water, 



and it could be iOOg. This 1%, with 50g of gelatin 4% water solutions, it mixed 
and 1 time-amount churning of the 10g of the water solutions was carried out. 
[0156] 

[Formuta 53] 

IT 



[01 66] (Preparation of coating Hquid) in the capsule liquid and coupler dispersion 
liquid containing a diazo compound, the ratio of a diazonium compound/coupler 
Is set to two thirds by the weight ratio - as - mixing further - the infrared light 
absorption coloring matter solution 50 section ~ in addition, coating fiquid was 

obtained. 

[0157] (4) The 15% water-solution 3 of polyacrylic acid (trade-name JURIMA AC- 
10L: Nippon Junyaku, Inc. make) section was added to the 15 % of the weight 
water-solution 10 of preparation gelatin section of inlertayer liquid, it mixed to 
homogeneity, and Interlayer liquid was obtained. 
10168] (6) 16g (hide phosphorus Z; trade name by Chukyo fats-and-oils 
incorporated company) of 40% dispersion liquid of zinc stearates was added in 
the liquid which mixed 10g of 30% dispersion liquid of the IOOg of 6% water 
solutions and the epoxy denaturation poiyamide (floor-line-71; trade name by 
Toho Chemical Co., Ltd.) of the preparation itaconlc-acid denaturation polyvinyl 
alcohol (KL~318: trade name by Kuraray Co., Ltd.) of protective iayer liquid, and 
protective layer liquid was obtained in it. 

[0159] (6) The preparation 2-{3, 5-G t-butyl-2-hydroxyphenyl)-5-chlorobenzo 
triazoie 10 section of ultraviolet absorption agent layer liquid, The 2-(5-t-butyl-2- 
hydroxyphenyl) benzotriazol 26 section and the 2-(3-t-butyl-6-sec-butyl-2- 
hydroxyphenyl) benzotriazol 47 section (all are ultraviolet ray absortjents) It 
added in the solution which mixed the TORINO nil phosphate (high-boiling point 
solvent) 42 section and the ethyl-acetate 47 section respectively, and the heating 



dissolution was carried out. The obtained solution was thrown into the gelatin 8% 
water-solution 1 ,000 section which added the triisopropyi naphthalene suifonic- 
acid soda 10 section, and emulsification distribution was carried out so that mean 
particle diameter might be set to 0.4 micrometers using a colloid mili. To the 
obtained emuisification dispersion liquid, the geiatin 8% solution 200 section was 
added further, and uitravlolet absorption agent layer liquid was obtained to them. 
[0160] (7) On one side of the base material which earned out the double-sided 
lamination with the polyethylene which contained titanium oxide in the production 
paper of fine quality of a record ingredient, multilayer multistory spreading was 
can-ied out, it dried and the multicolor thermal recording ingredient was obtained 
so that it might become cyanogen recording layer Siquid, ultraviolet absorption 
agent layer liquid, Magenta recording layer liquid, interlayer liquid, yellow 
recording layer liquid, and protective layer liquid from a base material side at 
order. Coverage is the solid content conversion after desiccation, and cyanogen 
heat-sensitive recording layers are 6.1 g/m2. Ultraviolet ray absorbent layers are 
2,0 g/m2. Magenta heat-sensitive recording layers are 7,8 g/m2. interlayers are 
1.0 g/m2. Yellow heat-sensitive recording layers are 7.2 g/m2. It reaches and 
protective layers are 2.0 g/m2. Each coating liquid was applied so that It might 
become, after spreading - drying - a spectaim - when the reflectance spectrum 
was measured, as for the cyanogen recording layer, 840nm and a Magenta 
recording layer were found [ 810nm and a yellow recording layer j by that the 
infrared-absorption matter which has absorption-maximum wavelength in 790nm 
contains. 

[0161] (8) using the infrared laser record profit **** record ingredient, 
semiconductor laser (SID 304-1 made from SONY) with a wavelength of 785nm 
was irradiated from the protective layer side at the image, and the yellow record 
image was obtained. The output of laser is 2 40 mJ(s)/mm between 1 mses. It 
adjusted so that it might become energy. It was 1 .45 when the reflection density 
of the coloring part of the obtained image was measured using the Macbeth 
concentration meter. 



[0162] Next, after emission center wavelength put for 10 seconds to the bottom 
of the ultraviolet ray lamp of output 40W by 420nm and carried out optical fixing 
of the yellow recording layer, subsequently to the image, semiconductor laser 
(SLD 304-24 made from SONY) with a wavelength of 807nm was irradiated, and 
the Magenta record image was obtained. The output of laser is 2 60 mJ(s)/mm 
between 1 mses, it adjusted so that it might become energy. It was 160 when 
the reflection density of the coloring part of the obtained image was measured 
using the Macbeth concentration meter. 

[0163] After emission center wavelength put for 15 seconds to the bottom of the 
ultraviolet ray lamp of output 40W by 365nm and furthermore carried out optical 
fixing of the Magenta heat-senslttve recording layer next, semiconductor iaser 
(SLD 304-3 made from SONY) with a wavelength of 830nm was irradiated at the 
last at the image, and the cyanogen record image was obtained. The output of 
laser is 2 80 mJ(s)/mm between 1 mses. It adjusted so that it might become 
energy. It was 1 .75 when the reflection density of the coloring part of the 
obtained image was measured using the Macbeth concentration meter. Thus, the 
image part which record of yellow, a Magenta, and cyanogen overlapped was 
colored black blue green [ the part which, as for the Image part to which as for 
the image part which the record of yellow and a Magenta other than yellow, a 
Magenta, and each coloring image of cyanogen overlapped, record of a Magenta 
and cyanogen overlapped red record of yeiiow and cyanogen overlapped ], 
[0164] (Example 2) 

(1) Preparation of cyanogen recording layer liquid (an electron-donative color 
precursor) After dissolving the preparation 3-(1-ethyl-2-methyllndol6-IRU)-3-(4- 
dlethylamino-2-methy!phenyl)-4-aza-phthallde (electron-donative color precursor) 
10 section of the capsule liquid to contain in the ethyl-acetate 24 section, The 
alpha-isopropyl phenyl-beta-phenyl ethane {high-boiling point solvent) 14 section 
was added and heated to this, and it mixed to homogeneity. FUTARU-ized 
gelatin after adding the 1 / 3 addition-product (D~110 N Takenate; trade name by 
Takeda Chemical industries, Ltd.) 20 section of xyiylene dlisocyanate / 



trimethylo! propane in obtained solution and agitating in it at homogeneity 8% - 
in addition to the solution which added the dodecy! sulfonic-acid sodium 10% 
water-solution 5 section, emulsification distribution was carried out into the water- 
solution 70 section using the homogenizer. After having added the water 20 
section to the obtained emuisffication dispersion iiquid, mixing and making It 
homogeneity, it heated at 40 degrees C, agitating this mixed ilquor, and the 
capsulation reaction was made to perform for 3 hours, and capsule liquid was 
obtained so that the mean particle diameter of a microcapsule might be set to 1 .3 
micrometers. 

[0165] (Preparation of electronic recepttveness compound dispersion liquid) The 
p-G (alpha-dlmethyl-aipha- (p-hydroxyphenyl)) benzene (deveioper) 10 section 
was supplied to the gelatin 4% water-solution 160 section which added the 
2%W5031 section, it distributed for 24 hours using the ball mill so that mean 
particle diameter might be set to 0.6 micrometers, and dispersion liquid wefB 
obtained. 

[0166] (Preparation of an Infrared light absorption coloring matter solution) 2.0g 
of Infrared light absorption coloring matter expressed with the followlng-izatlon 64 
was dissolved In distilled water, and it could be lOOg. When it diluted to 
concentration 10-6M and having been measured by the Shimazu 

spectrophotometer, the maximum absorption wavelength was 807nm, This 1%, 
with 50g of gelatin 4% water solutions, It mixed and 1 time-amount churning of 
the 1 0g of the water solutions was carried out. 
[0167] 

[Formula 54J 




[0168] (Preparation of coating liquid) The capsule iiquid 50 section containing an 
electron-donative coior precursor, the electronic receptiveness compound 



dispersion-liquid 200 section, and the gelatin 15% water-solution 15 section were 
mixed, the infrared light absorption coloring matter solution 40 section was added 
further, and cyanogen heat-sensitive recording layer coating liquid was obtained. 
[0169] (2) preparation (preparation of capsule liquid containing dtazo compound) 
2-hexyj~4-N- (Ushiro who dissolved the 1-methyl-2-{p-methoxy phenoxy) ethyS-N- 
hexylamino benzene diazonium hexafluoro phosphate (diazo compound: 
decompose with light with a wavelength of 365nm) 10 section in the ethyl-acetate 
70 section - the tricresyl phosphate 10 section was added and heated further, 
and it mixed to homogeneity.) of Magenta heat-sensitive recording layer liquid 
One third of the addition product (capsule wall agent) 20 sections of KISHiRl 
resin isocyanate / trimethylol propane were added in the obtained solution, it 
mixed to homogeneity, and the solution of a diazo compound was obtained, 
[0170] the solution of the obtained diazo compound FUTARU-izing - it added 
in the solution which mixed the gelatin 8% water-solution 20 section and the 10% 
water-solution 2 section of sodium dodecylbenzenesulfonate, and emuisification 
distribution was carried out using the homogenizer. The water 10 section was 
added to the obtained emuisification dispersion liquid, it heated at 40 degrees C, 
mixing and agitating to homogeneity, and the capsulation reaction was made to 
perform for 3 hours, and the capsule solution was obtained so that the mean 
particle diameter of a capsule might be set to 0.5 micrometers, 
[0171] (Preparation of coupler emuisification dispersion liquid) 1-(2, 5-diocty! 
pheny!)-3-phenyl - 2, 4, 6 -(1H, 3H, 5H)- After dissolving the pyrimidine trione 
(coupler) 10 section in the ethyl-acetate 35 section with the 1.2, and S-triphenyi 
guanidine 10 section, the tricresyl phosphate 3 section was added further, it 
mixed to homogeneity, and the solution of a coupler was obtained, the obtained 
coupler solution - gelatin 8% - it added In the water-solution 30 section, 
emuisification distribution was carried out with the homogenizer, and the 
emulsiffcation dispersion liquid whose mean particle diameter is 0.4 micrometers 
were obtained. 

[0172] (Preparation of an Infrared light absorption coloring matter solution) 1.5g 



(it is lambdamax720nm in methanol solution) of infrared light absorption coloring 
rmatter expressed with the folfowing-izatlon 55 was dissolved in distilled water, 
and it could be iOOg. With 50g of gelatin 4% water solutions, it mixed and 1 time- 
amount churning of the 10g of this water solution was carried out. 
[0173] 

[Formula 55| 




[0174| (Preparation of coating liquid) a diazonium compound/coupler is set to two 
thirds by the weight ratio in the capsule liquid and coupler emulsification 

dispersion liquid containing a dtazo compound -- as -- mixing - further - the 
infrared light absorption coloring matter solution 50 section - in addition, coating 
liquid was obtained, 

[0175] (3) The preparation (preparation of the capsule liquid containing a diazo 
compound) 2 of yellow heat-sensitive recording layer liquid, the 5-dlbutoxy-4-p- 
chiorophenyl CHIOBENZEN diazonium hexafluoro phosphate (diazo 
decompose with light with a wavelength of 420nm) 4 section, After dissolving the 
2 and 5-dibutoxy-4-TORlRUCHiOBENZEN diazonium hexafluoro phosphate 
(diazo ****: decompose with light with a wavelength of 420nm) 1 section in the 
ethyl-acetate 4 section. The isopropyl phenyfbenzene 10 section was added and 
heated as a high-boiling point solvent to this, and it mixed to homogeneity. In the 
obtained solution, the 5 sections of 1/3 addition products of xylylene dfisocyanate 
/ trimethylol propane were added as a capsule wail agent, it mixed to 
homogeneity, and the solution of a diazo compound was obtained. 
[0176] The solution of the obtained diazo compound was added in the solution 
which mixed the 8% water-solution 15 section of FUTARU-ized gelatin, and the 
2% dodecyl sulfonic-acid sodium water-solution 2 section, and emulsification 



distribution was carried out using the homogenizer. The solution which added the 
water 3 section to the obtained emulstfication dispersion liquid, and was mixed to 
homogeneity was heated at 40 degrees C, stirring further, the capsulation 
reaction was made to perform for 3 hours, and the capsule solution was obtained 
so that the mean particle diameter of a capsule might be set to 0.8 micrometers. 
[0177] (Preparation of coupler emulsification dispersion liquid) what dissolved the 
2 and 5-diheptyi oxy-acetoacetanillde 10 section and 1 and 2, and 3-tnphenyl 
guanidine 10 section in the ethyi-acetate 30 section - gelatin 15% - it added in 
the water-solution 20 section, and using the homogenizer, emulsification 
distribution was carried out so that mean partide diameter might be set to 0.3 
mtcmmeters, 

[0178] (Preparation of an infrared Sight absorption coloring matter solution) 1.8g 
(it is lambdamax700nm in methanol solution) of Infrared light absorption coloring 
matter expressed with the following-ization 56 was dissolved in distilled water, 
and it could be lOOg. This 1%, with 50g of gelatin 4% water solutions, it mixed 
and 1 time-amount churning of the lOg of the water solutions was carried out. 
[0179] 

[Formula 56j 




[0180] (Preparation of coating liquid) in the capsule liquid and coupler dispersion 
liquid containing a diazo compound, the ratio of a diazonium compound/coupler 

is set to two thirds by the weight ratio - as mixing - further - the infrared light 
absorption coloring matter solution 50 section ~ in addition, coating liquid was 
obtained. 

[0181] (4) Interlayer liquid was obtained like the preparation example 1 of 
interlayer liquid. 

[0182] (5) Protective layer liquid was obtained like the preparation example 1 of 



protective layer liquid, 

[0183] (6) Ultraviolet absorption agent layer liquid was obtained like the 
preparation example 1 of ultraviolet absorption agent layer liquid. 
[0184] (7) Like production exampie 1 ** of a record ingredient, after preparing a 
well-known gelatin under coat {thickness of 2micro) on one side of a polyester 
base materia! (Toray industries E68L), multilayer multistory spreading was 
carried out, It dried and the multicolor thennal recording Ingredient was obtained. 
Coverage is the solid content conversion after desiccation, and cyanogen heat- 
sensitive recording layers are 4.5 g/m2. Ultraviolet ray absorbent layers are 3.0 
g/m2. Magenta heat-sensitive recording layers are 3.8 g/m2, Interlayers are 2.0 
g/m2. Yellow heat-sensitive recording layers are 5.6 g/m2. It reaches and 
protective iayers are 2,0 g/m2. Each coating liquid was applied so that it might 
become, after spreading -~ drying - a spectrum - when the reflectance spectrum 
was measured, as for the cyanogen recording layer, 950nm and a Magenta 
recording layer were found [ 840nm and a yellow recording layer ] by that the 
infrared-absorption matter which has absorption-maximum wavelength in 790nm 
contains, 

[0186] (8) using the Infrared laser record profit **** record ingredient, the 
semiconductor laser (SLD 304-1 made from SONY) image with a wavelength of 

785nm was irradiated, and the yellow record image was obtained from the 
protective layer side. The output of laser is 2 45 mJ{s)/mm between 1 mses. It 
adjusted so that it might become energy. It was 1 .66 when the reflection density 
of the coloring part of the obtained image was measured using the Macbeth 
concentration meter. 

[0186] Subsequently, semiconductor laser (SLD 304-3 made from SONY) with a 
wavelength of 830nm was in-adiated at the image, and the Magenta record image 
was obtained. The output of laser is 2 70 mJ(s)/mm between 1 mses, it adjusted 
so that it might become energy. It was 1.80 when the reflection density of the 
coloring part of the obtained Image was measured using the Macbeth 
concentration meter. 



[0187] Finally, dye laser (product made from Specra Physics) with a wavelength 
of 980nm was irradiated at the image, and the cyanogen record image was 
obtained. The output of laser is 2 100 mJ(s)/mm between 1 mses. It adjusted so 
that it might become energy, !t was 1.90 when the reflection density of the 
coloring part of the obtained Image was measured using the Macbeth 
concentration meter. Thus, the image part which record of yeliow, a Magenta, 
and cyanogen overlapped was colored black blue green [ the part which, as for 
the image part to which as for the image part which the record of yeliow and a 
Magenta other than yeHow, a Magenta, and each coloring image of cyanogen 
overlapped, record of a Magenta and cyanogen overlapped red, record of yellow 
and cyanogen overlapped ], When emission center wavelength puts for 15 
seconds to the bottom of the ultraviolet ray lamp of output 40W by 366nm and 
420nm, respectively, an unnecessary diazo compound photodlssociates the 
sample after this coloring, and an image Is stabilized. 



[Translation done.] 
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